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Chip-Seq and Chia-PET
Abstract

Modeling Loop Size

CTCF

Recent high-resolution contact mapping has made it possible
to see the 3D organization of the nucleus on an
unprecedented length scale (at 1kb resolution)[1,2]. Since
the average human gene is 12kb, this information is finally
below a critical limit, and we are now in a position to
understand the principles underlying epigenetic
programming. One of the challenges of understanding the
regulation of gene expression is developing tools and
protocols that capture the complex spatiotemporal dynamics
of these functions without compromising sampling rates,
timescales, visibility of the sample, and all within a single
living cell. The goal of our project is to develop a protocol for
using 3D orbital tracking microscopy and in vivo RNA labeling
to provide measurements of the cooperative binding of
transcription factors and reprogramming of the human
genome at a single active transcription site within a living cell.
Using coarse grained modeling, GPU acceleration and Hi-C
data, we intend to develop a dynamic model of the human
genome to test an enhancer promoter looping model for
transcriptional bursting and epigenetic regulation.

Enhancers
RefSeq genes
GC percent

The Globin loci is ideal for studying
enhancer promoter looping. The above
Chip-Seq data was used to inform our
models.

Dynamic Model
Enhancer-promoter looping characterizes the kinetics of chromatin and displays a correlation to
gene activation
This model can further explore on regulation of alternative splicing, to identify possible processes in
wider application such as cancer

Loop size

Modeling TADs

Future Work
Through further understanding the
genome and the rules that govern it
we can begin to address diseases
such as sickle cell anemia and
cancer.

3DOT-FCCS

A dynamic high
resolution polymer
model of the Human
Genome run in
HOOMD-blue on an
NVIDIA P100 GPU
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